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Monitoring and Trends of Antimicrobial Use 
in Livestock Production 
health risks and antimicrobial resistance in humans 
(Centers for Disease Control and Prevention, 2013; 
World Health Organization, 2012). These concerns 
have led to two primary legislative mandates. First, the 
United States Congress tasked the Food and Drug Ad-
ministration (FDA) to monitor and publicly report the 
sales of antimicrobials by route and class in food ani-
mal production beginning in 2009. In 2017, the FDA 
expanded on this mandate and began reporting anti-
microbials for animal species by class, where applica-
ble. Second, the United States Congress required all 
antimicrobials administered in livestock or poultry 
feed and water to be prescribed by a practicing veteri-
narian. Before this law, known as the Veterinary Feed 
Directive, producers were able to purchase antimicro-
bials over the counter but often in consultation with 
veterinarians. This law formally went into effect on 
January 1, 2016.  
Each December, the FDA releases a report classifying 
and quantifying antimicrobial sales used in livestock 
production as either “Medically Important” or “Not 
Medically Important” for use in human health. They 
further classify antimicrobials by route use either a) 
feed and water, b) injection, or c) other. Figure 1 plots 
medically important antimicrobial sales1  by the route. 
Before the implementation of the VFD, antimicrobial 
sales were fairly constant. After the VFD took effect 
there was an initial drop in the total antimicrobials 
sold (kg/yr.) for use in feed and water and has re-
mained steady since then. The “other routes” amount 
stayed relatively constant largely unaffected by chang-
es to the  VFD.  The  total  antimicrobials sold for “in- 
____________ 
1  These are sales and not actual use 
Introduction 
There has been growing consumer and human medical 
profession concern about the use of “Shared Use/Medically 
Important” antimicrobials in food-animal production. The 
concern partially stems from the concern that livestock and 
poultry fed antimicrobials can develop resistant bacteria 
which can then be passed on to humans primarily via con-
sumed meat and poultry products. To curtail this real or 
hypothetical consumer concern, major restaurants, food 
service companies, food processors, and supermarkets have 
pledged to reduce or eliminate meat and poultry that were 
raised with a non-negative quantity of antimicrobials. For 
example, Wendy’s© pledged that 50% of procured beef 
would come from sustainable sources by 2022. In 2020, 
they reported that already over 40% of beef entering their 
supply chain was raised following strict animal welfare and 
sustainability standards. In 2014, Chick-fil-A© pledged 
that all chicken served in their restaurants would be raised 
under a No Antibiotics Ever program by the end of 2019 – 
a goal that was met in May 2019. Other companies have 
already made similar pledges/changes for beef, pork, and 
chicken. Over the last 10 years the federal government, pri-
vate industry, and third-party verification programs have 
begun to monitor the sales and use of antimicrobials along 
the supply chain. This article briefly reviews who is con-
ducting the monitoring efforts and what are some of the 
preliminary trends on the sales and use of antimicrobials in 
the U.S. food-animal production.  
Food and Drug Administration 
Federal and international organizations have ex-
pressed growing concerns that the use of shared-class 
antimicrobials in livestock production for growth pro-
motion and disease prevention is linked to increased  
mal production. The United States Department of Agricul-
ture Animal Plant and Health Inspection Service (USDA-
APHIS) has been the primary agency involved in surveying 
producers about the frequency and type of use of antimicro-
bials in feed, water, and injection. The primary objective in 
asking these questions is to observe national and regional 
trends over time. For example, in 2011 and 2016 U.S. cattle 
feedlot operators  were asked about the use and the type of 
antimicrobials used in feed, water, and via injection. 
Tables 1 and 2 show how the share of different antimicrobi-
als used and administered either via injection or in feed and 
water changed between 2011 and 2016, respectively. These 
tables show that changes in use and type of antimicrobials 
used were already occurring before the implementation of 
the VFD. There are two primary ways that antimicrobial use 
can be presented – percent of feedlots or percent of cattle. 
Percent of feedlots shows how prevalent a certain practice 
or specific antimicrobial is in the industry. Percent of cattle 
shows the intensity of use within the cattle supply chain. For 
example, the percent of feedlots using the injectable antimi-
crobial Tulathromycin reduced from 45% to 
18% between 2011 and 2016 and the percent 
of cattle receiving Tulathromycin decreased 
from 30% to 5% (see Table 1). Similar findings 
are present for antimicrobials in feed and wa-
ter (see Table 2). These percentages can be 
“rescaled” to show the share of antimicrobials 
uses over time. This “share of use” can be 
loosely interpreted as the market share of each 
antimicrobial. Contrary to the previous exam-
ple of Tulathromycin decreasing in use both as 
a percent of feedlots and percent of cattle, the 
share of Tulathromycin increased from 26% to 
28% as a percent of feedlots and 29%-30% as a 
percent of cattle. As before, similar findings 
can be seen for antimicrobials in feed and wa-
ter.  
Conclusion 
Public concern over the use of shared-class 
antimicrobials in animal feeding operations, 
antimicrobial-resistant bacteria, and potential 
antimicrobial residuals in meat has escalated 
in recent years. Although most consumers 
agree that medicating sick animals is appropri-
ate, opinions diverge on the acceptable use of 
antimicrobials administered to food-
producing livestock (Landers et al., 2012). Sev-
eral agencies are already monitoring the sales 
and use of antimicrobials with the hope of continuing to 
develop more efficient ways to match antimicrobials with 
animal health status. The data suggest that livestock produc-




jection” was constant before the VFD and increasing after 
implementation. One interpretation for the large drop but 
then plateau in feed and water  anti-microbial sales is that 
the difference between pre-VFD and post-VFD represent-
ed the overuse of antimicrobials. Further, an explanation 
for this rise in injectable antimicrobial sales is the ability to 
manage the health of animals. For example, cattle classified 
as high-risk (i.e., have a high chance of acquiring Bovine 
Respiratory Disease (BRD) within the first 45 days after 
arriving at a feedlot) can be given antimicrobials via injec-
tion. This practice, commonly known as metaphylaxis, is 
used by 39% of U.S. feedlots with 1000+ head capacity se-
lectively on 17% of cattle (United States Department of 
Agriculture, 2019). Another way to manage BRD is using 
Chlortetracycline (CTC) in the feed. Producers desiring to 
manage BRD but unable to acquire a veterinary feed pre-
scription for CTC may use an injectable antimicrobial. 
Though used under slightly different scenarios, CTC and 
metaphylaxis could be used as imperfect substitutes to con-
trol BRD.  
Figure 1. 
United States Department of Agriculture Animal Plant 
and Health Inspection Service (USDA-APHIS)  
Other federal organizations involved in production agricul-
ture have  also  monitored the use of  antimicrobials in ani- 
 
Antimicrobial
2011 2016 2011 2016 2011 2016 2011 2016
Amoxicillin 0 0.5 0 0.78 0 0 0 0
Ceftiofur 39.7 8.7 22.69 13.55 13.8 1.1 13.81 6.51
Danofloxacin -c 0.8 - 1.25 - 0 - 0
Enrofloxacin - 1.1 - 1.71 - 0.2 - 1.18
Florfenicol 9.2 3.8 5.26 5.92 6.4 0.9 6.41 5.33
Florfenicol with
     flunixin meglumine
- 1.4 - 2.18 - 0.6 - 3.55
Gamithromycin 4.3 5.1 2.46 7.94 0.1 3.2 0.1 18.93
Oxytetracycline 17.4 7 9.94 10.9 4 1.5 4 8.88
Penicillin 0 1.2 0 1.87 0 0.1 0 0.59
Tildipirosin - 5.8 - 9.03 - 2.5 - 14.79
Tilmicosin 57.6 10 32.91 15.58 46 1.7 46.05 10.06
Tulathromycin 45.3 18.4 25.89 28.66 29.5 5.1 29.53 30.18
Other 1.5 0.4 0.86 0.62 0.1 0 0.1 0
CattleFeedlots
Percenta Shareb Percent Share 
Table 1. Comparison of Injectable Antimicrobials used for Metaphylaxis between 2011 and 2016. 
Note: a Numbers do not sum to 100 because individual feedlots can choose to use more than one type of antimicrobial for metaphy-
laxis; b Shares are derived by dividing the percent of each drug by the sum total across the percent column. c Producers were not 
asked if they used this type of antimicrobial. 
Source: NAHMS (2013, 2019) and author’s calculations 
Antimicrobial 2011 2016 2011 2016 2011 2016 2011 2016
2011 and 2016 Data
Noncombination ionophore 91.5 49.9c 35.77 30.33c 90.1 47.9c 46.3 33.24c
Bacitracin 0 0 0 0 0 0 0 0
Chlortetracycline 71.7 63.7d 28.03 38.72 18.4 23.7 9.46 16.45
Chlortetracycline with sulfamethazine 12.1 6.6 4.73 4.01 2.2 4.7 1.13 3.26
Neomycin 0.9 0.0e 0.35 0 0.1 0 0.05 0
Oxytetracycline 7.5 3.2f 2.93 1.95 0.5 0.8 0.26 0.56
Sulfamethazine with sulfadimethoxine 5.4 1.1g 2.11 0.67 0.2 0 0.1 0
Tetracycline 1.2 0 0.47 0 0.1 0 0.05 0
Tylosin 31 39.0h 12.12 23.71 71.2 66.5 36.59 46.15
Virginiamycin 0.5 0 0.2 0 0.2 0 0.1 0
Coccidiostats 33.3 - 13.02 - 11.5 - 5.91 -
Other 0.7 - 0.27 - 0.1 - 0.05 -
Bambermycin - 0 - 0 - 0 - 0
Monensin with Tilmicosin - 0.7 - 0.43 - 0.5 - 0.35
Spectinomycin - 0 - 0 - 0 - 0
Tilmicosin - 0.3 - 0.18 - 0 - 0
Feedlots Cattle
2011 Antimicrobial Data Only i
2016 Antimicrobial Data Only i
Percenta SharebPercenta Shareb
Table 2. Sales of Medically Important Antimicrobials Administered by Feed and Water between 2011 and 2016. 
Source: NAHMS (2013, 2019) and author’s calculations 
Notes: a Numbers do not sum to 100 because individual feedlots can choose to use more than one type of feed and water antimicrobi-
al;b Shares were calculated by dividing the percent of each drug by the total sum of the percent column; c For 2016, when the noncom-
bination ionophores and combination ionophores are summed, the share of feedlots (cattle) that used noncombination and combi-
nation ionophores was 54.04% (78.14%); d Chlortetracycline includes only chlortetracycline, laidlomycin with chlortetracycline, and 
lasalocid with chlortetracycline; e Neomycin includes only neomycin and neomycin with oxytetracycline; f Oxytetracycline includes 
only oxytetracycline and lasalocid with oxytetracycline; g Sulfamethazine with sulfadimethoxine includes only sulfamethazine and 
only sulfadimethoxine; h Tylosin includes only tylosin, lasalocid with tylosin, and monensin with tylo, i Producers were not asked if 
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